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IN THE CLAIMS: 

The text of all pending claims is set forth below. Cancelled and not entered claims are 
indicated with claim number and status only. The claims as listed below show added text with 
underlining and deleted text with strikethrough . The status of each claim is indicated with one of 
(Currently Amended), (currently amended), (cancelled), (withdrawn), (new), (previously 
presented), or (not entered). 

1. (Currently Amended) A p o si t i o n /or i entation position and orientation detecting device for 
detecting a three-dimensional pos i t i on/ori o ntat i on position and orientation of an object based on 
two-dimensional images of the object taken from a plurality of different visual points, comprising: 

defining means for defining two-dimensional taught models of the object and at least 
three reference points on the respective two-dimensional taught models; 

image detecting means for detecting images of the object in each of the two-dimensional 
ptetufe simages by matching using said two-dimensional taught models; 

corresponding image determining means for determining correspondence between the 
image detected in one of the two-dimensional piotures images and the image detected in another 
one of the two-dimensional p i Gtw e s imaqes ; 

reference point position calculating means for obtaining a position of each of the 
reference points on each of the detected images using positions of the reference points defined 
on the two-dimensional taught models; and 

three-dimensional p os iti on/or ie ntat i on position and orientation determining means for 
obtaining three-dimensional position of each of the reference points based on the obtained 
position of each of the reference points on each of the detected images, and determining the 
three-dimensional po s ition/orientation position and orientation of the object using the obtained 
three-dimensional positions of the reference points. 

2. (Currently Amended) A posit i on/or ie ntat i on position and orientation detecting device 
according to claim 1 T wherein said image detecting means includes means for preparing variable 
two-dimensional taught models by performing a geometrical transformation represented by a set 
of parameters on the two-dimensional taught model, and detecting images of objects in each of 
the two-dimensional piotur e s images using said variable two-dimensional taught models, and 

said reference point position calculating means includes means for obtaining the position 
of each of the reference points on each of the images based on values of the set of the 
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parameters determined in detecting each of the images. 



3. {Currently Amended) Ap^si t i on / ori e ntat i on oosition and orientation detecting device 
according to claim 2, wherein the set of parameters includes parameters representing affine 
transformation to be performed on the two-dimensional taught models. 

4. (Currently Amended) A po si ti on/ori e ntation position and orientation detecting device 
according to claim 2, wherein the set of parameters includes parameters representing 
perspective transformation to be performed on the two-dimensional taught models, 

5. (Currently Amended) A posi t ion/oriefrtatie^ position and orientation detecting device 
according to claim 1, wherein said image detecting means includes means for preparing variable 
two-dimensional ptetoe simages by performing a geometrical transformation represented by a 
set of parameters on the two-dimensional pistwes images , and detecting images of objects in 
each of the variable two-dimensional ptetwes images using said two-dimensional taught model, 
and 

said corresponding image determining means and said reference point position 
calculating means includes means for obtaining position of each of the reference points on each 
of the images before the geometrical transformation based on values of the set of the 
parameters determined in detecting each of the images. 

6. (Currently Amended) A poc i t i on/orientation position and orientation detecting device 
according to claim 5, wherein the set of parameters includes parameters representing affine 
transformation to be performed on the two-dimensional images. 

7. (Currently Amended) A position/ori e ntat i on position and orientation detecting device 
according to claim 5 r wherein the set of parameters includes parameters representing 
perspective transformation to be performed on the two-dimensional images. 

8. (Currently Amended) A position/orientation position and orientation detecting device 
according to claim 1, wherein said at least three reference points are defined by a figure having 
fixed three-dimensional positional relationship with respect to the two-dimensional taught model. 

9. (Currently Amended) A po si t i on/or ie nt a tion position and orientation detecting device 
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according to claim 1 , to be combined with a robot to constitute an object picking-up apparatus for 
picking up an object based on three-dimensional pos i tion/ori e nt a tte f> position and orientation of 
the object using the pesition/orientation position and orientation detecting device. 

10. (Currently Amended) A position/ori e n tetio Rposition and orientation detecting device 
for detecting a po s i t i on/ o nentat i on position and orientation of each of a plurality of objects of the 
same kind based on two-dimensional ptetwe simages of the plurality of objects taken from a 
plurality of different visual points, comprising: 

defining means for defining two-dimensionai taught models of the objects and at least 
three reference points on the respective two-dimensional taught models; 

image detecting means for detecting images of one or more of the plurality of objects in 
each of the two-dimensional pictur e s images by matching using the two-dimensional taught 
models; 

corresponding image determining means for determining which one of images detected 
in one of the two-dimensional pistwe simages corresponds to which one of images detected in 
another one of the two-dimensional pte&H^images as images of the same object; 

reference point position calculating means for obtaining a position of each of the 
reference points on each of the images determined as one of the images of the same object 
using positions of the reference points defined on the two-dimensional taught models; and 

three-dimensional poo i t i on/ori en t a tion position and orientation detecting means for 
obtaining the three-dimensional position of each of the reference points based on the obtained 
position of each of said reference points on each of the two-dimensional images, and obtaining 
the three-dimensional posit i on/or i entat i on position and orientation of each of the objects using 
the obtained three-dimensional positions of the reference points. 

11 . (Currently Amended) A position/or ien t a t ie n position and orientation detecting device 
according to claim 10, wherein said image detecting means includes means for preparing 
variable two-dimensional taught models by performing a geometrical transformation represented 
by a set of parameters on the two-dimensional taught model, and detecting images of objects in 
each of the two-dimensional pictur e s images using said variable two-dimensional taught models, 
and 

said reference point position calculating means includes means for obtaining the position 
of each of the reference points on each of the images based on values of the set of the 
parameters in detecting each of the images. 
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12. (Currently Amended) A fi ^s i tlofi/e Re^ t a t j on position and orientation detecting device 
according to claim 11, wherein the set of parameters includes parameters representing affine 
transformation to be performed on the two-dimensional taught models. 

13. (Currently Amended) A p osition/orientation position and orientation detecting device 
according to claim 11, wherein the set of parameters includes parameters representing 
perspective transformation to be performed on the two-dimensional taught models. 

14. (Currently Amended) Apesm on/orientation position and orientation detecting device 
according to claim 10, wherein said image detecting means includes means for preparing 
variable two-dimensional p iotures images by performing a geometrical transformation 
represented by a set of parameters on the two-dimensional ptetwes images , and detecting 
images of objects in each of the variable two-dimensional stefore simages using said two- 
dimensional taught model, and 

said corresponding image determining means and said reference point position 
calculating means includes means for obtaining position of each of the reference points on each 
of the images before the geometrical transformation based on values of the set of the 
parameters determined in detecting each of the images. 

15. (Currently Amended) A position/or i entation position and orientation detecting device 
according to claim 14, wherein the set of parameters includes parameters representing affine 
transformation to be performed on the two-dimensional images. 

16. (Currently Amended) A position/ori e ntation position and orientation detecting device 
according to claim 14, wherein the set of parameters includes parameters representing 
perspective transformation to be performed on the two-dimensional images. 

17. (Currently Amended) A position/or ie ntat i on position and orientation detecting device 
according to claim 10, wherein said at least three reference points are defined by a figure having 
fixed three-dimensional positional relationship with respect to the two-dimensional taught model. 

18. (Currently Amended) A po s i t j o R / erie n ta t i o f vposition and orientation detecting device 
according to claims 10, to be combined with a robot to constitute an object picking-up apparatus 
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for picking up an object based on three-dimensional p osit i on/o r-ieft t ati e ftposition and orientation 
of the object using the po sitio n/ o rientat i on position and orientation detecting device. 
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